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^^Pl 4S*> TT^t ?l^l^r ^ Hflol^: (chuck base)!- ^l^tl^ 

S 2 
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"]} o]3]^r WjZ>^}7l tH L S y A TT^t ^1-^1^- ^ «11 0 1^: {Chuck base having 
cooling path for cooling wafer} 

utTg ^x\o)}o\\ u}^ ^ Bfl o] (chuck base) # ^^^>7l ^nfl^ 7fl 

cj>7] ^BrflAH 2^ A-A ' ttfS]- 7fl^^^L^. ^Alt> ^-^S-Ol^. 

< 4 > s. 7^ ^tiHj 5J^.^ , . 0] Hi # 

31*1 (chamber) °11 M ^ (chuck) ^^=1 ^ ^ o] ji| ^^pl ^ efl ^ ^^^l 

^^^^ ^ nil ol ^ (chuck base) oil 5} °1 1+ . 

<5> ^7fl «>S.^1 ^7.]-# 7^]3lT5\^ ^B] . ofl 7j tfl . 7j Al Al Z> ^tl] (dry etcher) 

7fltH i^Hjj=., -g-^ §oii y>s.^l $fl o] ^ § 7] >q o}7] ^fl6fl>H ^oj ^-ulsqji Si*}. 

0 1^?_> ^tt ^j^^ (ESC: Electrostatic Chuck) Ji^. n 2 -^ H ^ . °1 &i ^ 3 
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*>t}. ^th ^Hl ^ 5-^*Ml ^^Pl ^cfl>H. + . #ofl «_> 

s.^1 ^M^g ^-^Ml ^^^l ^ «il°l^°il^- ^r^y\ 

<e> ^ 3 7] ^ # ol-a-^>cr| «q] o] 55] g Jl^e>^- 7]^% t>\~ tfl. °1# 

^ofl-M. ol^*> *j ^ ^ OH J=- ^^71^ ^ 1^ A] 3?1 7} ^ . °ll 

^ #7>Al?l7l ofl ^ ^ ^ . ofl^ufl, A1Z> ^ #oll (plasma) 

#°] no]^S] ^-S. ^1 o] 7\ m&^S-^. Jln 2 -^ Jl - *Hol2l ^ 

(CD: Critical Dimension) °1 l^ofl^l^- #^°1 ^^Ml ^^t. 

<?> o] se] ^ ^-%|t> ^-^ *fl°l# ^tftM A °i ^-^ cjMI -tM^^- 51 °1 -t-^ 

^■^^711 ^^Pl ^sfl-M ^--a^iiS ^ ^l ^-^^1 -n-^l^Pl ^fl-M. ^ 1311 

<8> ^ Hllol^ofl -fr^o] ^ ^ Hllol^ofl^^ o^J =.0. ^ 

# ^-^o>7ll ^ZVAl^l^- til ^#o>^- Ji^SlJZ -^-ol , ^ ^-°1 ^ 

^ y c3~--l ^fl^^l-^ ^ $fl o] 3*| ofl .sq ^ xl-# #ol^. w o >o>ol 
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^ ¥11 0] ii\ ofl ^-^51^- -g-S. ^*\m S^^.^. #°1^ ¥11 Ol 551 # ^^-^i^ T Si 

^^-^ ^ -n-^# ^1^- ^ «H°li# *fl^Hr til ?JM - 

<10> A>7l 7l#^ ^1# ^^71 ^ *H3^-, ¥11 °1 ^ # A A o}^; ^ 

# 7.1 Xl o> Jl ^Z>Al7l^- ^ Uflol>;# *fl#*H}. ^71 ^ tfflol^i.. A> 7 1 ^|1 Ol Hi # ^ 

^m^- ^# -g-^i-^f , ^ ^# ^°ii ^^^.^ # mi ^ 

°fl tfl^^r °\n oil 4>7l s^^l ^ 43-^1 ^# ^ ^ #°fl>H # *fl 

Al7.> ^Efl# Oj-^ ^^1 ^Pf. m ^\ tl^-f ofl Ol ^ 7.1 JL ^7} ^pfSl 3] 
<11> Ojnfl. -A> 7 ] UjZ> -^-^i- A> 7 ] Al^tLcq ^ Cpfo^ ^l^^Ol ^71 t+ 

^oi^ 4>7i ^7\^s} ^7} ^m^-m oioi^i. « ~ 0 ] Tiun^ ^ ^ ^ 

<12> A>7l >y-7] ^ofl ^>7l ¥11 °1 ^ # oJ^Al 71 71 ^ e] ^1 (lift fin) 

# ^S^Pl W Ml 711 °1 71] 1^ (hole)## C| S^JZ, ^7] \H7> 

70^«-^ A> 7 ] ^ J=L Al-OHI -A> 7 ] x4) 7 f|oj ^U^#ol yfl^l^lJi ^7] 7]}1%^2\ 
J r}7] 70 7 ^tL^ ig^ o.^ 7 > 1^71 0} ^ J rM M # ^ A>7l 70 7 ^ 
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<14> i^^oll . ^ °ii = ^rS-H ^"H^Ml ^l 1 ^^^ ^ 3flo]5*|o|| 

=]^r ^ ^7^# S^^iiS #°l^l ^lol^ll- ^^AlU ^ ol^- Afl^^- ^Z> 

<15> o] o\ , ^ %>^o^ 1^^°] € ^1 oil # ^Ml o] ^ ^ *>u| . 

7>x] rq-^. ^Bfl^ ^ °i_o . s- tQ^S] oj-sfl 

oil 7-| J 4+] oll#J^ °joH t>^=l c H ^l^r ^^.^ oH 7^ 5] cy\ ^ a\ ^ oj-sj c} . S. ^ 

^ ^AHl^-JT- ^Tflofl^ ^^-^o] 7.1 ^ 7}^1 7>Oll 711 ^ # ^ ^Ml 

^ti^H *H^°1^ 3 °1 ^ - 
<16> Aj A ] oil °ll ^ ^-^Ol nfl ^ofl ^^5] ^ ^1 Ol 21 ^1 >flo1§ 

^ *M , Oj-^-Sl^- ^# 7,1 7-1 o}^- ?A Bflol^oll A]\ ^ ^ cq ^ 7> 

^z-ul^ 7;ilAlf>t}. ol&|*> ^z> -fr^i- ^ Hllol^ ^ oil tfl^=s|^ o>^fl 

oil ^ ^ ^1 °i ^# 1^ o.^. ^z>Al?l^^- ^ul^ul. ^*>, ^Z> -fr^i- ^ Bfl 

ol^^l ^ ^# ^*}( + ) ^fl# Ol^^ ^*Pf <2} ^7,}«-# ^&i*Hr € 

^ ^Bfl°l ^^f# S^}^ ^Ul^lol , >} ^-^^711 ^Z>Al 

<17> ol oil ^- ^1 4J 7.1 oil °ll «ll °1 ^ °ll ^l^-^l x^l ol 21 ^1 

( U^o\7]} ^1 ^^oll ^ ^-<2joMl -fr^lAlU ^ 9i^. 
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<18> ^ 1°. £L ^^S] ^ A] ofl Oil ^ J 4^^\y] ofl^H A^^AS^S. 

<i9> ^ i# ^^.t>\^ , u^-ei aj a] o]} oil ^ yil o l^ (ioo) ^- a]^. 
oil ^-g-s]^- ^j-ui. <A]^, ^ J A M^A ^1 ^<*}A ^ ^ ifl 

°1 ^} (200) ^ ^^oll ^oi^ ^ SOM- ? A (200) ^^^^^ ^ Si^. 

. ^ (200)^- #5} ^^Dl^- (A1 2 0 3 ) ^1^1^ 3 oil ^^^1 
n 2 -^^^ ^ nil ol^ (ioo) Ajofl ^oj^ ^ oiiz}. ^*>, ^ (200) -2- ^ nil ol ^ 

(100) 4 >0 11 ^§-^M ^ Hllol^ (lOO)oll #H (bolt-nut) ^l^ ^rSL^L ^1 H ^ ^ . 

<20> ^ (200)oll °_1 ^ y_l^ ^l ^1 ol st\ (300)^- ^ l^oH a £-^7} ^ SUii 

tf| . oHl n}^ (200) °] SL^ °l^it> ^S. 4^^- ^ oil 

c g^# Dl^ Aj^ (CD) ^ ^ o>- o.^V*> - oltq- 

n^A| , ol^*> 4>^r# ^All Ji^M ol ^1 (300) ^A (200) ^ 

<21> S. M^S] AjAHlollAl^- Ol &1 ^> i£ ZJ ^^-^.^. ^ ^ Uflol ^ (100) °] ^-Sfl oil ^Z> 

-ffS (cooling path) # 

<22> ^ 2 ^ 3# ^^^^ , ^ ^ VT 3^ ^UMloll TZ\^. Hllol (100) ^- ^ (^ 1 

°1 200) # ^l^l^l-^^- ^-^11^-71- ^-41^^. ZL^\^L, ^ (200) ^ ^^^l tfl^^^r ^ ^1 
ol^(lOO)^ -g-^l-^f^l -y-^(101)°l o\^i\£] s-^l-tf ^ Ul^oll ^Z> -^(110)71- ^-Ulsl 
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ct. 13 zj- -s-^(iio)7}- ^ mioi^(ioo)°i ^13(103)01 oj-y (101) ofl #tfl^o.^ 

ol ^-(Jl-^ Jf^-ofl c^sj- ^ o. ^ (200) °J -g-S. ii^- 5:^^ o.^. <)\7} $\ 

t$A\o]r}. o]o\] u}^, ^(200)°1 ^2>o] jiu+ s^-o^ ol^o|^j ^(200) ?J n ^> 

5] h_>s.^1 (ioo) # j£tj- ^ ^ 

<23> t_>^ , ^ (110)^ ^ tHl o] ^ (100) °1 ^1^ <b >T 3 (101) oil ^# ^oj^JZ 

zl S# ^l-el^- ^7fl^f (ii9) # ^^J^ii^^ ^ sm. °1 ^ t> §7fl^f (ii9) ^ 

7^^^- =1 4- ^ Hllol^ (100) ^ ^-^l^f ^^o\] -g-^ 

^-g-oMl ^tt. °H1 uq-et . ^Tifl. ofl^xfl . ^ (DI water) 7> -fr^. 

(no) ^i-^f ^-b ^ (100) -Tf#=li=r ^!°1 H J^1^ ^ Si*}. 

<24> ^ °-^(H0)^- ^ (200) «_>S.^1 ^1 o] 5^ (300) °\ ^ < §^# JS.^ S ^ °1 

^<^^. n -ttS (110) ^ (100)^1 <b >T 3 (101) o>^cHl^ t£cJ- ^SL ^ 

<25> ^-c>| , ^ 2 OH ^1 A] tlj-if ^o] O-^(HO)^. ^ tfllol^ (100) S) 

(101) °-l §^J^ ^ 7> ( + ) ^Efl# ojJf.^ . ^7>«-(lll)# 

7>^iu+. oj^*> Ai^dii)^- (110)7} y cHi m ^ n °i ^ 

= 711 ^^-^1 51 *>E} . ^f>, Ol ^ f> Al (HI) Oil -Tf^^ °1 <H 71 JZ 

ij 7}«- (in) °1 ^1 xti-ei- ^ Ol-^- ^f^(115)# o-^ 

(110) 7> 

16-9 



<26> olufl, (110) ofl # -fr^}7l ^H*> ^#^-#(117)^- A}^ n 1-^-^711 

tfl^ir ^ofl ^ °M1 #7] ^-*Pf (111)^ ^°11^1 *M^1 

^#^f (117)7}- ^-HlsqjZ ol oil ir^ wjz> ^-^(110)71- o] y-^-oil^ Al^-^ut. ^t>, 

-frS (110) ^- ^fj-^f (115)^1 T^^foll^ ^L}£f o] oi X] J7 ol ^ i£ 

t+^-oil c)>M-°] ^#4- (117)7} Sf> n^l^M! =}tq-. ^*>, (110) ^ 

7] ^7^(111)°] *> ^fJ2} a>7] ^^-(115)^ TZ}^ A>ol^ a> 7] (111) 

^- 4^1 ^^^-(115)1- ojo^i- (113) ol Tju^S.^- <2^E1 

^ oi^ olufl, - (117)^- ol^*> olo|^J=. *f«- (113) # Al-olofl uH%> 

3^ ^Hl ^^1^^- 3Jol u^^^. 

<27> t>3£| , ^Z> ^-^(110)^ €^^(115)^- n}5+ €^ ^Hfl^ S.^51^- til 

^>oH ^7} if- (111)^" J2 Oj-^-oll Hfl^SlTll =}U}. ^.^Uil . ^ Bllol (lOO)ofl^- U}^°1 

^#cjl-^ (holes: 121 , 125)0} yfl^lspl D>^olu}-. o)]^ |§-o-| _ ^ (200) ofl HV£;Sfl 

31 ol 2} (300) # o>^>Xl7l7iM- im^} ^ nfl ol^S]^ ^ (lift P in:S.Al5q Xl o> 

^} Hllol^ (100) ^ (200) # h_>^^1 ^1 ol 2} (300) 1- 7-] 7,} tj\7]} 

Ttt^M , ^ Hll ol ^ (100) oil ^. °l&lt> SlHH ^# °1t> ^#^1"^- ^11* (121) ol ^oj^l 

711 

<28> ol^fl xllis. (121) ^- °. elHB ^ o} ^ofl u}^ S-'iJ^^- til, ^^^1 -M^Hl 
°fl>H^ «>S.^1 31 ol 21 (300) °1 °i^^°J °J^# tHoU 4^ 7,1 xl # 7l-^-fy}S.^- 4711°} £} 
£B ^# S^J*!-^.^ olofl Jf^sMl Ml 7fl°l XI 1^ (121) #ol 2ofl 7il Al =J ul-if 7J 

Ol BflTsl 
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<29> ol^f> Xjl* (121)#^ir ^A M-^. (110)7} X Lj-Tj ^ ^*>, -K-^. 

(110) 7> ^ <£X# XM"^ ^S.o}X ^Z> ^(110)X (HI) 

X" €^-*f(115)X Al-ojofl ol&|*> Xll^(121)#ol Ufl^l^ct. olofl Tt}S}, (111) 

# -t 2 "^^^- ^X" ^ (HO) ol&|*} 7i]l^ (121) fl^>o} ^X^IX 

<30> , ^ loll *)] A] =1 B\3} ^o] X (200) o] ^j^XU X -^f ol X X X X X X X 

7lX# Xl^]-^- ^^-^.^ ^# ^^"^71 X Xl X , ^A Hflol (100) X s.*!) «.ofl^ ^ 
#o}^- 7^1 2 # (125) ol ^-Hl^l^-. ol X tj} >fl 2^(125) XX-Ji^.X XX ^ efl 

5.XX:^, ol&l*}- *f|2^(125)^r -^(110)7} XM^ ^ u+X-X, XI ^X 

-ff^(llO)^ ol&)*> XI 2$ (125) X ^# XX^> XM^^" ^-^-XXl ^t}. . 5. 2 
oil Xl^l^ u}X" ^-ol <y*p=L (111) X ^z> o-^(no) -tf ^-^1 Lfl^- o.^. XI 2^ (125) ol 

BflXXTll (110) 7} ^7.}^# Ol -711 ^-^•^1^. 

<31> t_>^ , X «flol^: (100)X (101) oil^- ol^*> Uj 7> ^-^(110) o^E}, X 

tHl ol ^ (100) 2} ^ (200) 7>oi ^11 ,^ _ oil X Xl , ^-e uiH Xl^# °1t> TX^tP , 

oflTjcfl, Mb ^Bfl°i $ ^-oi q ^7-Xl ^ oiiX. ^th X Xlol^fioOX 4^ (103) 

ofl^. 2$ B\]o}^ (100) X" ^X 7> £11 711 ^# X^*> n 2 -^^ , Xl 7j tfl , U| JH X Xl X 

* ^X X ^X 2 ! ^ oiq. X Xlol^(lOO)^ ^(101) 71-g-ril ofl^. ^1 ol X 
(300) ^_o^ H#(He)# -g-^-o}7l ^ U# -g-^-#ol ^yj^ ^ oi^ 

<32> Ol A> _ S. ^ # ^1X°] AJ A] dl^- #cXX AV^^l ^^fT>S^U}, S. ^ o. o] 

oil ^ ^ X S^Jl, ^- 7l#7H A>A> Ufloll^ ^ ^o}X # Aloi 7.1 Al # 7 }^| ^ 

XI X^fl a ^^olM- 7fl ^oi 7\^o] ig^^TX. 
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# yfl^TT}^, ^t>, ^4 ^^7> ^ tHi o] ^ a>i^ cg^ Lfl# ^IM"^ 
m^. oil ^ ^1 ^- 3J# S^-^^.^ t>\u\ , ^fl o] ^ zis] 

<34> -^-Ol , ^Z> ^1^1- ^Efl# OjJf.^ «.«-Z7| Ol ^ Al^ ^Efl# Oj - *f«- 
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i^^-m i] 

-f # -rf^# if^}^ ^-^JiL^ ^ Hllol^ (chuck base). 

^L}£f ol^^ji AT- 7] A1 xV«-°l t_> ^^3} ^7} ^ ^ 

j c}7] ^7} ^m^m *i q-7^ ^ °.^oi m 

3] 

^7] s-^Jf^- ^7] ^o\} +±7] n o] si) § o>^>Al?l7l EI^e m (lift fin) 

# S.^fT>7l Li] 7fl °1 ^-#^J=- Tfli^ (hole)## C| S^1"JZ. 

A>7l A>7l ^7.pf^ A>7l Mo]o\] ^17} Ml 7fl^ ^lll*#ol 

yfl^isiji >y-7i ^n*#°i %7\ ^a^-'A m^°\ ^ # 

16-13 



16-14 



is. i] 
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